This study examines how personal disposable income is distributed across regions, countries and larger geographical areas in the EU25 and how this distribution changed during the second half of the 1990s. Moreover, it assesses the "statistical" effect resulting from the enlargement of the European Union, and therefore the community of people for which inequality is measured. A three-level spatial decomposition of the overall personal inequality in the EU reveals that a fifth of its amount is attributed to the east-west income gap and that intra-regional inequality accounts for three quarters. The study detects a convergence of both average national income levels and within-country personal income inequality. Inequality is rising primarily in the Scandinavian social-democratic welfare states and decreasing in the Mediterranean countries of the EU15. In Eastern Central Europe, the rapid growth of inequality which had been observable during the first years of transition has come to an end.
Introduction
In the first decade of the new millennium, the European Union (EU) faces a double challenge. On the one hand, it is struggling for a democratization of its institutions of decision making, as foreseen in the draft constitution agreed upon by the Member States' governments in Rome 2004. On the other hand, it has enlarged its territory by integrating 12 new countries, mostly in Central and Eastern Europe-ten in 2004 and two others in 2007 1 -for which average income per capita is considerably lower than for the original EU15. Too high income inequality is commonly considered as a threat for social cohesiveness and democracy in a community. Durkheim (1992, pp. 446-8) develops the thought that inequalities, which prevail between persons for reasons which they cannot be held responsible for, tend to destroy ("organic") solidarity and promote anomic behavior by those who are worse off. Boix (2004, pp. 1-4) shows in a simple model framework that the two objectives, integration of a relatively poor group of people and full participation of citizens in decision-making, counteract each other when the members of the richer and incumbent part of the community are unwilling to share their material resources with the newcomers. Distributional conflicts indeed played a significant role in the debates about the reform of the European Structural Funds (ESF) in the light of enlargement and on the modification of the voting rules in the Council of the EU.
Being aware of the risk of tensions caused by unequal distribution of income throughout the regions, the European Community agreed on measures to support regions lagging behind in their economic development even in the early phases of its existence. At the Lisbon Summit in 2000, the Member States also voiced their concern about individuals who are excluded from the wealth generated in European society and declared the fight against poverty and social exclusion as a central element of modernizing the European Social Model. However, unlike support given to the regions, the EU does not implement any direct measures to redistribute income on the level of individuals. The formulation and implementation of social policy has remained the sole responsibility of the national governments. This emphasis on the nation state is reflected in the Laeken indicators introduced in the scope of the Lisbon strategy to monitor success in the fight against poverty and social exclusion (cf. Atkinson, 2003) .
At present, the Laeken indicators include measures of relative poverty and income inequality, including the Gini coefficient, which are calculated separately for each country. Eurostat derives the figure for the EU25 as the populationweighted average of the national estimates (Eurostat, 2008) . This method produces different results than when inequality is measured jointly for the entire population of the EU, because inequality between countries is not taken into account. The country-specific approach has also been followed in many previous studies on income inequality in the EU (see Section 2). However, in an independent report on the Laeken indicators it has been proposed to introduce a new indicator which reports poverty as the share of people whose income falls short of an EU wide poverty line to be defined as 60 percent of the median income of the entire EU (Atkinson et al., 2005, pp. 113-15) . This indicator would constitute the first official measure of EU-wide inequality. Some research has already been carried out to analyze poverty (Kangas and Ritakallio, 2004; Förster, 2005) and inequality (Atkinson, 1996; Beblo and Knaus, 2001; Boix, 2004; Morrisson and Murtin, 2004; Brandolini 2007) in a pan-European approach.
But country-wise measurement of inequality and relative poverty is often justified with reference to the theory of relative deprivation. This theory rests on the assumption that a person's well-being is primarily determined by their position relative to the other members of their community, rather than by the absolute value of the resources at their disposal. People form their perception of being or not being deprived on the basis of comparison with others (Runciman, 1966) ; the community creates expectations on one's way of life, and the resources required to comply with them differ between richer and poorer communities (Townsend, 1979) ; in richer countries a higher income is needed to uphold a life of dignity and participate in also society for other reasons (Sen, 1983) . In this light, deprivation becomes a matter of socialization. Although EU citizens appear to still feel (2005) show that trust, the key determinant of a sense of community according to Karl Deutsch, is on the rise between inhabitants of different countries. Since 1996 a modestly larger number of respondents reported that they see themselves as being European citizens in the near future, at least complementarily to being citizens of their country (Berger-Schmitt, 2002, pp. 4ff.; Eurobarometer, 2005, pp. 94-6) . More and more people are therefore comparing their situation with that of people living abroad. Hence the perceptions of what is an acceptable way of life can be expected to converge throughout the countries. According to Delhey and Kohler's (2006) analysis, cross-national comparisons are already having a significant impact on reported well-being in Europe if inhabitants of the reference country are richer than the respondents themselves. Other studies show that the Member States' relative income position in the EU is an important determinant for individuals' perceived deprivation and economic strain. This applies to the EU15 (Whelan et al., 2001, pp. 364-9) and, to an even larger extent, to the accession countries (Russel and Whelan, 2004; Förster, 2005, pp. 37-41; Fahey, 2007) . Hence a pure country-wise measurement of inequality appears to become increasingly obsolete, as it tells us little about how parts of the evolving European society feel unfairly deprived.
The primary goal of this paper is to investigate the extent of income inequality in the EU25, treating the inhabitants of all Member States as a common whole. A spatial decomposition allows us to analyze the statistical effect on inequality caused by the enlargement round of 2004, and to assess the role of regional cohesion and social policies in lowering it. Another goal is to understand the evolution of the spatial pattern of inequality. Inequality will be analyzed at two points in time, in the middle and at the end of the 1990s, and contrasted with the main changes which took place in the economic and institutional environment. The following section reviews the empirical findings of previous studies. Section 3 describes the methodology applied in analysis of the study at hand. The results are presented and discussed in Section 4. Section 5 concludes.
Evidence from Previous Studies
The development of the regional and national average income levels, measured in terms of the GDP per capita adjusted by purchasing power parities (PPP), is documented in the Cohesion Reports of the European Commission (2001, 2004) . As a general trend, the differences in the national average GDP per capita across the EU15 countries diminished in the course of the 1990s. But large income differences in the average GDP levels persist between the EU15 and the new Member States. With the exception of Cyprus, none of the countries which joined the Union in May 2004 was more prosperous than the poorest EU15 country in 2002. Thus, in 2004 the regional disparities throughout the EU grew considerably as a consequence of the "statistical effect" of the enlargement. Indeed the gap between the GDP per capita in the least prosperous Member State and the EU average increased from less than 30 percent before enlargement to more than 60 percent after enlargement (European Commission, 2004, pp. ix, 10-12) . However, the income gap between the AC10 and the EU15 has become smaller over time. From 1995 to 2003 the difference between the average GDP per capita in the new Member States and the EU25 average decreased from 54 to 48 percent of the EU25 level. Nevertheless, in 2003 the average GDP per capita in the AC10 was still not even half as high as in the EU15 (cf. Hoffmeister, 2006) .
With respect to within-country income inequality, studies by Atkinson et al. (1995) , Gottschalk and Smeeding (1997) , Smeeding (2000) and Beblo and Knaus (2001) reveal that in the mid 1990s the ordering of EU15 countries was highly stratified by the type of welfare state. Income was most equally distributed in the Scandinavian countries. More inequality could be found in western central Europe, and inequality was highest in the liberal and Mediterranean countries.
2 Smeeding (2000) reports rising inequality of income in almost all investigated Member States of the EU15 between the late 1980s and mid 1990s. Inequality only declined in Luxembourg during this time. In the AC10, inequality grew in all countries investigated by Milanovic (1999) , although different paths of development can be observed: Slovenia, Hungary, Latvia and Poland entered the period of economic transition with comparatively low inequality at the end of the 1980s. Until the mid 1990s, the Gini coefficient of disposable income increased dramatically in Latvia (by 44 percent) and Poland (by 42 percent), whereas in Slovenia (13 percent) and Hungary (11 percent) the growth of inequality was not as high (Milanovic 1999) .
Up to now, few studies have analyzed income inequality across persons jointly for different Member States, which may be attributable to the scarcity of internationally harmonized microdata. Atkinson (1996, pp. 25ff .) makes an attempt, based on data of the Luxembourg Income Study (LIS, 2008) , which he calls "at best a prototype" of the estimation of EU inequality. He divides the population of 12 EU15 countries and Norway and Switzerland into 20 or 40 groups per country, with reference to their disposable income. He then aggregates these groups across all countries and calculates decile shares and decile ratios. A similar approach is followed by Morrisson and Murtin (2004) , who derive common European inequality measures from the decile and vintile shares in countries' total disposable income. Quantile-wise aggregated income data also forms the basis of the "World Income Distribution Dataset," prepared by Milanovic (2002) on the basis of a variety of different data sources, which has been employed by Boix (2004, pp. 7ff.) for the calculation of Gini coefficients of the EU using different demarcations of EU territory. The Gini coefficient of 0.380 turns out to be 0.037 points higher when calculated for the EU25 instead of EU15.
The supranational measurement of inequality based on secondary datasets like the World Income Distribution Dataset has been criticized, as the aggregates which they provide do not rely on harmonized source data. Atkinson and Brandolini (2001) show that inequality indices for OECD countries calculated on that basis are only modestly correlated to indices derived from the ex-post harmonized microdata from the LIS. Heyns (2005, p. 174) finds albeit a higher yet far from perfect correlation between indices recorded in different secondary datasets. Moreover, the practice of calculating inequality indices from quantile distributions rests on the assumption of zero inequality within the quantiles and thereby produces a measurement error of a size which is difficult to assess. Beblo and Knaus (2001) and Brandolini (2007) derive supra-national inequality in the EU directly from household data. Beblo and Knaus calculate and decompose a Theil index calculated from the datasets of ten countries of the Eurozone included in the 1995 Round of the European Community Household Panel (ECHP). Transfers paid and received by households are not considered in the income measure, which makes comparison with other studies difficult. Brandolini matches the ECHP data of Round 2000, covering all EU15 countries, with LIS data from five AC10 with reference years between 1996 and 2000. Based on these data he calculates a Gini coefficient, Atkinson indices, quintile and decile ratios. The Gini coefficient rises from 0.294 to 0.328 when the baseline population is extended from the EU15 to the five AC10 included in the study.
To summarize, during the first half of the 1990s the income distribution became more unequal both in countries of the EU15 and AC10. Within the EU15, the countries' average income converged. Furthermore, the income gap between the east and west of the EU narrowed over the entire decade, though toward the end real GDP per capita was still less than half as high in the AC10 as in the EU15. The supra-national Gini coefficient increases between 0.03 and 0.04 points when the baseline population is extended from the EU15 to include the AC10.
The analysis below assesses inequality between inhabitants of EU Member States treated as a common whole, focusing on the second half of the 1990s. It differs from Atkinson (1996) and Beblo and Knaus (2001) in that it covers not only Member States of the EU15 but also the AC10. AC10 are indeed included in the studies of Boix (2004) , Morrisson and Murtin (2004) and Brandolini (2007) . However, Boix and Brandolini do not provide decompositions of inequality into within-and between-group components. Thus, their results do not enable us to infer to what extent inequality would reduce if between-group differences in average income were absent. By decomposing inequality on three geographic levels, the present analysis goes further than the decompositions presented by Morrisson and Murtin and Beblo and Knaus and thereby provides a more detailed picture of the spatial distribution of income. By computing the inequality measures directly from harmonized household-level microdata, the estimate of inequality is supposed to be more exact than those from the previous analyses.
Methodology

Levels of Spatial Decomposition
For assessing the actual and theoretical impact of regional cohesion and social policies in Europe, it appears relevant to decompose the personal inequality of income on the following geographic levels. The first comprises the EU15 and the AC10. The huge income gap between these two parts of Europe has been intensively discussed since the idea of enlargement was born. The second level is that of the nation states, which play the key role in the redistribution of income across their citizens. The national governments are not only assigned the responsibility for social policy in the EU but also initiate cross-regional financial transfers within their countries to a certain extent. Nation states are also the reference unit for the allocation of resources from the Cohesion Fund. For the third level of decomposition, attention shall be given to the administrative territorial units below the national level, as they are the main recipients of resources allocated through the EU's and Member States' regional policies. The employed geographic division on the sub-national level is aimed to reflect the countries' administrative structure, along which cross-regional transfers are typically conducted. At the same time, the defined regions should be similar in terms of population size, because this size influences the calculated shares of within-and between-regional inequality. Commonly, the larger the regions are, the greater the measured within-regional component becomes relative to the between-regional component (Shorrocks and Wan, 2005 ).
Eurostat's Nomenclature of Territorial Units for Statistics (NUTS) takes both criteria just mentioned into account. It assigns priority to the institutional boundaries, while at the same time maximum and minimum thresholds of population size have been set up for each geographic hierarchy level. The NUTS2 classification is generally considered to correspond most closely with the framework which Member States use for their regional policy and is therefore recommended as the appropriate level for the investigation of "regional-national problems" (Eurostat, 2007) . It is also applied for the identification of the regions eligible for support from the ESF. Unfortunately, many NUTS2 regions are too small to guarantee that the regional inequality measures derived from the available LIS data are representative for the population of the regions. For that reason, regional identifiers on the NUTS2 level are lacking in most datasets. As a second best solution, the analysis below is based on the next hierarchy level, NUTS1, in the third stage of the decomposition. According to Eurostat, the use of NUTS1 is especially recommended for studies on regional Community problems, such as "the effect of customs union and economic integration on areas at the next level down from national areas" (Eurostat, 2007) . NUTS1 regions have been defined by Eurostat so as to ideally cover between 3 and 7 million people. However, there are exceptions to this rule as the administrative division is the main classification criterion.
3
Data Sources
The LIS makes available data on private household income collected in large representative interview surveys in a variety of countries. It offers a unique opportunity for cross-country studies on personal income inequality. The analysis presented below is based on information reported by roughly 230 thousand households in 18 countries of the EU25. For this study, the household weights stored in the LIS database have been inflated so as to sum up to the population total of the NUTS1 region (in the survey round 1999/2000) or country (in round 1994/1995) as reported in Eurostat's New Cronos database. The EU15 is represented by all of its Member States except Portugal. Among the AC10, Cyprus, the Czech Republic, Latvia, Lithuania, Malta and Slovakia are missing. The 18 countries of the LIS sample account for 93 percent of the total population of the EU25-98 percent of the inhabitants in the EU15 and 69 percent of the inhabitants in the AC10. Based on the surveyed information about the gross household income, tax payments, social security contributions and other deductions from income, the LIS has generated a harmonized measure of household disposable income.
Adjustment for Differences in Needs and Prices Levels
Taking into account differences in needs between households of different size, household disposable income, as generated by the LIS, has been transformed into equivalized disposable income (EDI) by dividing it by the square root of the household size. The resulting amount has been assigned to each person in the household. The needs of members of larger households are considered to be lower than those of others, because people commonly save costs when they share a common habitation.
The choice of the equivalence scale has an impact on the measured income inequality. Coulter et al. (1992 Coulter et al. ( , p. 1081 demonstrate that the relationship between the weight attached to additional persons in the household and the measured inequality is U-shaped. Inequality has a minimum somewhere between the equivalence scale values one and the number of persons in the household. Buhmann et al. (1988, pp. 128ff.) show that in EU15 countries this minimum is commonly reached when the household-size elasticity of the equivalence scale is between 0.25 and 0.72. The values of customary inequality measures in OECD countries differ considerably depending on the applied equivalence scale. In Brandolini's (2007) analysis, the measured Gini coefficient takes values between 0.357, when the equivalence scale equals the household size, and 0.328, when other common scales are applied.
If we expect an equivalence scale to accurately reflect the differences in the cost of living between persons living in different types of households, one might apply different scales in different countries. By contrast, if we expect it to reflect a social planner's subjective judgment about the persons' needs, it appears preferable to apply the same judgment in all investigated countries and define the equivalence scale universally. The application of the "square-root scale" chosen for this study, which implies a household-size elasticity of 0.5, should be understood as a subjective judgment. This judgment provides a good compromise between official equivalence scales used in many countries of the OECD, as Atkinson et al. (1995) show.
The household data analyzed below refer to different countries and different years. As income is intended to be employed as a measure of welfare, differences in the cost of living across time and space should be taken into account. For that purpose, the nominal EDI, which is expressed in local currency units at current prices, is deflated by the temporal price index of household final consumption expenditure (HFCE) and transformed into PPP for the year 2000 calculated by the PPP from Eurostat (2008) for that consumption aggregate. 4 One euro of PPP-adjusted income can be thought of as the cost of an average consumption basket equivalent to 1.06 Euros spent in Germany. The data of the geographic and temporal price deflators are given in Table A1 in the Appendix. The method of adjustment for geographic and temporal differences in prices indeed leads to a certain degree of inaccuracy. First, as income deflators are only available at the level of countries, differences in the cost of living on the subnational level are not seen in the analysis below. Commonly, prices are higher in richer regions. Accordingly, the true cross-regional and interpersonal inequality within countries can be expected to be modestly overstated by the results presented below. Second, the employed PPP and temporal price indices are biased by the Gerschenkron effect (Eurostat and OECD, 2006, pp. 130ff.) . This effect arises from the fact that the price indices are calculated on the basis of weights reflecting fixed expenditure shares, while in reality households with different levels of standard of living consume goods in different proportions and relatively expensive goods are substituted with cheaper ones. Hill (2000) finds that the world's poorest countries' per-capita incomes are overestimated by up to 70 percent as a consequence of the Gerschenkron effect, if income is deflated by the PPP of the World Bank (see also Dowrick and Akmal, 2005) . Eurostat applies a different method of aggregation of expenditure categories, called the EKS method, which is based on geometric weighting and which should lead to a weaker substitution bias, but the Gerschenkron effect cannot be completely avoided.
Comparison of Income across Countries
The difficulties in comparisons of household income across countries are not limited to the problem of accurate assessment of the cost of living. The surveys which provided the source data for the measurement of EDI apply different designs and measure income in different ways. Accordingly, although the data have been harmonized ex-post by the LIS, the extent of underreporting is likely to differ between the countries, and certain sources of income are included in the definition of income in some countries but not in others (Smeeding and Weinberg, 2001) . By comparing the national averages of household income obtained from the LIS with the corresponding amount reported by external sources, Atkinson et al. (1995) find an under-reporting of the LIS data of between 7 and 23 percent in different countries.
The effect of measurement error on reported inequality within a country is difficult to be adjusted for, as better data on the income distribution within the countries are not available. By contrast, for the correction of between-country inequality, it is possible to make use of the National Accounts. Eurostat publishes the household net disposable income (HNDI) per capita of all EU25 countries as part of the European National Accounts. HNDI is derived by subtracting taxes, current transfers paid net of current transfers received, and fixed capital consumption from the gross national income (GNI) of the household sector. Indeed the microdata and National Accounts approaches to measurement of household income are rooted in different traditions and partly serve different purposes. While the emphasis of the microdata approach is on measurement of economic wellbeing and its distribution among individuals, the focus of the National Accounts is on expressing the interrelationships between the various sectors of an economy, one of which is the household sector. Nevertheless, both approaches are meant to arrive at the measurement of more or less the same thing: the maximum amount which individuals can spend on consumption in a given period of time without reduction of their assets (Expert Group on Household Income Statistics, 2001, pp. 5ff., 16ff.).
It has become standard practice in the literature on world income inequality to merge household survey data with mean income levels from the National Accounts, although this practice has also been criticized (Brandolini, 2007, pp. 9-11) . Below, the results obtained with these two methods will be compared by applying both mean EDI obtained from microdata and HNDI from the National Accounts for the assessment of between-country inequality. The Cohesion Reports of the EU analyze the relative differences between regions and countries with regard to their average GDP per capita. Many studies use gross national income (GNI) which differs only modestly from GDP. 5 The difference between GDP and HNDI, the largest part of which constitutes the income of the government sector, is commonly positively correlated to the average GDP and thus exerts a smoothening effect on the measured cross-national inequality (Brandolini, 2007, pp. 10ff.; Svennebye, 2008, p. 3) . With the aim to investigate the size of that effect, both real HNDI and real GDP are employed in the analysis below. Their figures for 1995 and 2000 are presented in Table A2 in the Appendix.
Inequality Measurement
Theil's (1967) Generalized Entropy Indices are the only differentiable, symmetric and homogenous inequality measures that can be additively decomposed into subgroups (Bourguignon, 1979; Cowell, 1980; Shorrocks, 1980) . One indicator belonging to this family is the Mean Logarithmic Deviation (MLD), which is defined as
where yi is the i-th person's income and m is the mean income calculated over all N persons. The MLD satisfies the most common properties of inequality indices: scale invariance, the principle of diminishing transfers and zero normalization. 6, 7 However, it is the only index of the Generalized Entropy family which leads to a path-independent decomposition (Shorrocks and Wan, 2005) . Path-independency, as defined by Foster and Shneyerov (2000) , implies that the within-component is unaffected by changes in the subgroups' average income levels. As a consequence, 5 The difference between GDP and GNI is made up by net trading gains from changes in the terms of trade and net incomes received abroad. 6 Scale invariance means that the measured inequality does not change if everybody's income is multiplied by the same factor, as is the case, for example, with inflation rates. The principle of diminishing transfers implies that inequality reduces whenever income is transferred from a richer to a poorer person, leaving their rank order unchanged. Zero-normalization requires that the inequality index is zero if all individuals earn the same amount of income.
7 However, unlike most other inequality indices, the MLD is unbounded from above. It can take values greater than one if inequality is extraordinarily high. if income is transferred from one subgroup to another in a way that the distribution of personal incomes relative to the subgroup means does not change in each subgroup, the within-component of the MLD remains the same. This property is particularly desirable for the present study to illustrate the potential effects of redistribution of income conducted at different geographic levels on the overall inequality. An income transfer of the type mentioned above can be thought of, for example, as a proportional tax levied on the members of one subgroup, the revenues of which are proportionally distributed among the members of another.
The path-independency of the MLD is due to the fact that the within-group component is derived by taking the purely population-weighted average of the MLD levels observed in each subgroup. Accordingly, if two regions are equal in population size but their average income is different, the MLD assigns a reduction of inequality within each of these regions equal importance. By contrast, in the Theil index, which has been employed, for example, by Beblo and Knaus (2001) , the regions are represented with weights proportional to their income shares. The authors' choice has been driven by the intention to accentuate the "countries' economic standings in terms of political power within the European Monetary Union" rather than to "evaluate the effectiveness of distribution policies" (Beblo and Knaus, 2001, p. 307) . The emphasis in the present study is on the second of the aforementioned research goals.
The MLD is less frequently applied as an inequality measure than the Gini coefficient. If the Gini coefficient is additively decomposed, it only falls entirely into within-and between-group components if the richest member of any poorer group is poorer than the poorest member of any richer group. In all other cases, there remains an "overlap component" which provides interesting information about the population's stratification (cf. Pyatt, 1976; Yitzhaki and Lerman, 1991; Lambert and Aronson, 1993; Yao and Liu, 1996) . The primary focus of this study is not on stratification but on the relative importance of the inequalities occurring within and between regions. The complete decomposition of the MLD into withinand between-regional components enables exact specification of the amount of inequality which could be avoided if income levels within certain regions were fully equalized or all regional disparities removed. This applies to the Gini coefficient only in very specific circumstances which do not prevail in the EU. Bourguignon (1979 ), Cowell (1980 and Shorrocks (1980) demonstrate how the MLD is decomposed into subgroups. For the analysis below, this decomposition is repeated three times on the different geographic levels outlined above. Let us assume that N Europeans are spread over K country groups (the EU15 and the AC10), each of which incorporates nk persons. Each country group is composed of Lk countries with nk,l inhabitants living in the l-th country of the country group k. Furthermore, each country l in country group k is composed of Mk,l regions with nk,l,m inhabitants in each of them. Then, the MLD given in equation (1) can be rewritten as where D B is the MLD which measures the inequality of the country groups' mean income levels (mk),
B is the MLD which measures the inequality of the countries' mean income levels within country group k (mk,l),
, is the MLD which measures the inequality of the regions' mean income levels within the l-th country of country group k (mk,l,m),
and Dk,l,m is the MLD which measures the interpersonal inequality within the respective region,
, ,
Results
Personal Inequality of the EU25
In 1999 and 2000, the total interpersonal inequality measured throughout the LIS sample amounted to 0.215 points of the Mean Logarithmic Deviation (MLD). It was composed of 0.165 MLD points average personal inequality within countries (accounting for 76.6 percent), 0.006 MLD points average between-country inequality within the EU15 and AC10 respectively (accounting for 2.8 percent), and 0.044 MLD points attributed to the income gap between these two groups of countries (accounting for 20.6 percent of the overall MLD). This decomposition is shown on the left-hand side of Table 1 .
The MLD obtained on the basis of the LIS sample is likely to provide an inaccurate estimate of the MLD of the entire EU25, because seven Member States are missing, six of which are AC10. As a result, 98 percent of the population of EU15 but only 69 percent of the population in the AC10 are represented in it. In contrast, data on average HNDI per capita are available for all Member States of the EU25 from the European National Accounts. An estimate of between-country inequality on the basis of these data might produce more accurate results. They not only cover the entire set of countries but may also be viewed as more comparable across countries from a certain perspective (see Section 3). The between-country inequality in the entire LIS sample-obtained as the average of between-country inequality in the EU15 and AC10 plus the inequality between these country groups-amounts to 0.050 MLD points. If we replace the national average of EDI, inferred from microdata, by HNDI per capita according to the National Accounts, this component is reduced to 0.041 MLD points, i.e. by a sixth; the overall personal inequality is lowered by 4 percent (see the right-hand side of Table 1 ).
Having accepted HNDI per capita as an income aggregate well suited for the assessment of between-country inequality, this allows us to calculate an estimate of inequality in the entire EU25. For this, we extrapolate the within-country inequality, measured among the LIS population, to the total population of the EU15 and the group of AC10 respectively and calculate between-country inequality on the basis of all EU25 countries' HNDI per capita. The results are presented in the lower right panel of Table 2 . Compared to the LIS sample with imputed HNDI, the within-country inequality is now modestly smaller as a result of the stronger population-weight given to the AC10. The measured between-country inequality has become greater in both parts of the EU. This effect was to be expected: firstly, the EU15 country with the lowest income per capita has been matched to the LIS sample; secondly, of the AC10 not included in the LIS sample, with the exception of the Czech Republic, some are poorer and the others richer than those included in the sample. Furthermore, surprisingly at first view, we observe the effect that the between-EU15-AC10 inequality has become greater although the average per capita income levels of the EU15 and the AC10 group have become more equal in response to the extension of the country sample. This effect is caused by the readjustment of population weights, as a result of which the group with low average income compared to the mean, notably the AC10, has grown. The overall inequality of the EU25, measured on the basis of the extrapolated data, amounts to 0.216 MLD points. This is fairly close to the estimate obtained with the pure LIS sample (0.215 MLD points). However, this should neither be interpreted as a sign of a high representativeness of the LIS sample nor as a good fit between the income aggregates of the LIS and National Accounts. Rather, two inconsistencies between the micro-and macro-data outweigh each other. The inequality diminishes as aggregated EDI is replaced by HNDI per capita. But it rises again, as the sample of analyzed countries is extended to the entire EU25. Given these results, we should rely on the results achieved with the extrapolated data in order to derive an estimate of the inequality for the EU25 as a whole, because otherwise the results were not representative. We should be aware of the fact, however, that the results could be different if between-country inequality was measured with EDI. The size of this deviation is not too large. In the test carried out with the LIS country sample it amounted to 4 percent of the personal MLD measured purely with EDI data. Which of the two estimates is more reasonable to apply cannot be decided here. The disputed question as to whether EDI or HNDI is the more accurate aggregate for measuring cross-national inequality has not yet been solved.
Comparing overall personal inequality in the EU15 with that of the EU25 allows us to quantify the statistical effect of the enlargement-under the assumption that this enlargement had already taken place by the year 2000. The inequality of the EU15, calculated on the basis of the extrapolated data, amounts to 0.173 (the sum of 0.166 and 0.007) MLD points, as compared to 0.216 MLD points inequality in the EU25. Thus, the enlargement made the inequality between persons rise by 25 percent. The statistical effect of enlargement on the Gini coefficient, derived by Boix (2004) and Brandolini (2007), was smaller. It amounted to only around 11 percent. This difference is not surprising, as the MLD reacts more sensitively than the Gini coefficient to changes taking place in the lower segments of the income distribution. Furthermore, we note that the MLD of the EU25 is higher than in all, except one, of its constituent Member States (see the eighth column of Table 3 ). The exception is represented by Estonia, which shows a within-country MLD of 0.224 points. The figures for the United Kingdom and the Mediterranean EU15 countries come fairly close to the amount of the EU25 as well. Greater inequality has been reported by other studies for some large countries, such as Russia in 1999 (0.33 MLD points), Canada in 1997 (0.31 MLD points), the Philippines in 1997 (0.30 MLD points), or Indonesia in 1993 (0.23 MLD points) (Shorrocks and Wan, 2005) . Thus, an inequality of around 0.22 MLD points in the EU25 does not appear exceptionally high. However, the comparability of the results with those of other studies is rather limited due to differences in income measurement and survey design.
Development of Inequality over Time
How did income inequality within and between EU countries develop during the second half of the 1990s? Except for Estonia, we can investigate the distribution of EDI within all the 18 Member States included in the LIS sample at two points in time: in 1994/1995 and 1999/2000. For Slovenia, however, the reference year in the first round is 1997. The lower part of Table 1 shows how the inequality and its geographic composition evolved throughout the EU25. We observe a convergence on all geographic levels: the inequality within countries fell in both parts of Europe. In the AC10 the decline was so strong that the two country groups swapped places. In the mid 1990s, with an amount of 0.176 MLD points on average, the within-country inequality of the AC10 group had exceeded that of the EU15 gradually by to 0.004 points, but with an amount of 0.155 MLD points it was already 0.011 points smaller by the end of the decade.
8 During the same period of time, the between-country inequality fell in the EU15 modestly (from 0.010 to 0.007 MLD points) and more strongly among the AC10 (from 0.027 to 0.016 MLD points). In 1999/2000 it still remained higher in the latter group of countries. Finally, the income gap between the EU15 and the AC10 narrowed, from 0.051 to 0.043 points of the MLD. Altogether, the interpersonal inequality of the EU25 shrank from 0.237 to 0.216 MLD points. A similar convergence at all geographic levels can be observed by applying the pure nonextrapolated LIS data, with the exception that they do not indicate any fall of between-country inequality in the EU15 (see the upper part of Table 2 ).
Data on HNDI and the price index for HFCE are not always available in cross-national research on income inequality. Researchers often use real GDP or GNI as a substitute, or they may feel tempted to divide nominal HNDI by the GDP deflator. Let us check the robustness of the estimated between-country inequality to those modifications. For this, the calculations above are redone twice: firstly, after the (temporal and cross-national) HFCE price index, applied in the calculation of real HNDI, has been replaced by the GDP price index, and once again, after real HNDI has been replaced by real GDP (i.e. nominal GDP divided by the GDP price index). The results of these checks are presented in Table 3 . They reveal the expected effect that between-country inequality commonly appears smaller with GDP than with HNDI data (with the exception of between-country inequality among AC10 around 1995). The measured between-country inequality also shrinks in response to replacing the HFCE by the GDP price index. Effects in the same direction on the EU25-wide Gini coefficient have been observed by Brandolini (2007, p. 27) , after he had replaced HNDI by GNI or applied the GDP price index. Independently from those effects on the levels of measured inequality, it can be inferred from Table 3 that the development over time reveals similar trends with and without the modifications just described: the income gap between the east and west EU narrows, the between-country inequality falls in both parts of Europe, and this fall is more pronounced in the AC10 than in the EU15.
Let us now examine the personal inequality of each particular country in the middle and at the end of the last decade. The countries presented in Table 4 are sorted in ascending order of their personal inequality observed in 1994 or 1995. At that time, we could find the EU15 countries arranged according to the same 
Notes:
1 Correlation between the countries' per-capita income levels in round 1 and their average annual growth rate.
For abbreviations, see Table 1 . Source: Eurostat, New Cronos. clusters as identified in previous studies by Atkinson et al., Smeeding, and Beblo and Knaus (see Section 2) . The Scandinavian countries, with inequality between 0.08 and 0.10 MLD points, were located at the one end of the scale and the Mediterranean countries, with inequality between 0.21 and 0.23 MLD points, at the other. Between those groups lay the western central European countries, except Luxembourg, where the MLD ranged between 0.12 and 0.16 points. In Ireland and the United Kingdom the inequality was equally as high as in the Mediterranean Member States of the EU15, amounting to 0.20 and 0.22 MLD points respectively. The three AC10, for which LIS data are available, did not form a cluster of their own. Instead, the LIS data confirm Milanovic's findings of a still comparatively low inequality in Slovenia and higher inequality in Poland in the mid 1990s (see Section 3). However, the evidence that Hungary showed a more unequal distribution of income than Poland stands contrary to Milanovic's results.
During the second half of the decade, the inequality increased considerably in all Scandinavian countries, especially in Finland, and fell in all observed Mediterranean ones. As a result, the stratum of Scandinavia overlapped with that of western central Europe-Sweden now revealed more inequality than Austriaand the Mediterranean countries moved closer to the latter. The United Kingdom dropped to the lowest rank among the observed EU15 countries, although the inequality decreased there as well. In the AC10 the rapid rise of inequality observed by Milanovic at the beginning of the decade obviously came to an end. The MLD of Hungary fell on average by more than 4 percent each year, the MLD of Poland by 3 percent, while the MLD of Slovenia remained constant. All in all, we observe a convergence of interpersonal inequality throughout the countries. The average annual growth rate of the MLD (last column of the table) correlates to the initial MLD value (fourth column) by a factor of -0.589.
The growth of national average EDI levels is also negatively, although modestly, correlated to their levels in 1994/1995 (by a factor of -0.163), which corresponds to finding of a reduction of between-country inequality throughout the LIS sample presented above. The strength of that correlation increases considerably (to -0.597) once the country means of EDI are replaced by HNDI per capita. This can be seen from the eighth column of Table 3 . The absolute value of the correlation coefficient diminishes modestly if the GDP price index is employed and falls more strongly if real HNDI is replaced by real GDP.
Decomposition of Inequality on the Level of NUTS1 Regions
So far, the inequality observed between persons in the EU25 as a whole has been decomposed on the level of country groups (EU15 and AC10) and on the level of Member States. Let us now zoom in on the spatial distribution of income on the sub-national level. Table A3 in the Appendix shows the results of a decomposition of personal inequality within Member States into inequality within and between NUTS1 regions for all countries which do not represent a NUTS1 region by themselves and for which data are available. Except for The Netherlands, all datasets in of the LIS sample comprise the regional identifier required to assign the surveyed households to NUTS1 regions. Thus, for the assessment of withincountry regional inequality only three countries, the Czech Republic, The Netherlands and Portugal are missing.
In Table A3 , the countries have been arranged in ascending order of their between-region inequality and the regions in ascending order of their personal inequality. The between-region inequality is lowest in the smallest countries of the table: Austria and Belgium. Both incorporate only three NUTS1 regions. Regional inequality appears highest in the Mediterranean Member States, especially in the "divided economy" of Italy (European Commission, 2001, p. 6) . Germany is ranked fourth, although it incorporates five former socialist regions in which average disposable income is still comparatively low. Narrowing the focus further and looking at the inequality within regions, we find that it is often the regions incorporating the capital or a larger urban agglomeration which show the highest levels of personal inequality (for example Ostösterreich in Austria, Hamburg and Berlin in Germany, London in the United Kingdom, Centralny in Poland).
The within-regional inequality amounts to on average 0.155 MLD points, the between-region inequality within countries to 0.009. This average is taken over all Member States in the LIS sample for which the regional inequality is known, including those comprising only one NUTS1 region and thus having zero regional inequality. As shown in Table 5 , the between-region inequality is higher in EU15 countries (0.010 MLD points) than in AC10 (0.004 MLD points), here represented just by Hungary and Poland. We obtain the between-region inequality of the east and west EU respectively by adding their between-country inequality to that amount. According to the extrapolated data, it receives a value of 0.017 MLD points in the EU15 and 0.020 MLD points in the AC10 (see the right-hand side of Table 5 ). We can calculate the overall between-region inequality of the EU25 by taking the population-weighted average of those two values and adding the between-EU15-AC10 component. The resulting amount is 0.061 MLD points. If we relied on the pure LIS data, we would obtain an amount of only 0.050 MLD points. Thus, between-region inequality accounts for roughly a quarter of the total inequality between the inhabitants of the EU25 (28 percent according to the extrapolated data, 25 percent according to the pure LIS data). Figure 1 provides a final overview of the development of the spatial structure of personal inequality in the EU25 in the second half of the last decade. As noted above, the inequality declined in absolute terms at all geographic levels: between persons within countries, between countries within the EU15 and AC10 groups respectively, as well as between the two parts of Europe. In relative terms, the share of personal inequality within countries modestly increased, from 73 to 76 percent, at the expense of the other two components. Four of these 76 percentage points are attributable to regional inequality within countries and the remaining 72 percentage points to personal inequality within regions.
Discussion
As shown above, a personal inequality of 0.216 MLD points has been calculated for the EU25 based on the extrapolated database. This estimate has been derived by applying the average within-country inequality observed in the microdata, which represents 97 percent of the population in the EU25, to the total population numbers of the respective country group and then imputing the between-country inequality reported by the National Accounts. An analysis based on a sub-sample of countries has shown that the interpersonal inequality changed by around 4 percent in response to the imputation of HNDI from the National Accounts. The accuracy of the presented estimate for the EU25 appears thus acceptable. The observed development of income inequality in the EU25 during the second half of the 1990s can be comprehensively described by the term "convergence." The findings above reveal a convergence not only of national average income levels but also of inequality rates measured within and between the countries. The changes of inequality observed within countries correspond fairly well with what we would expect from the perspective of standard neo-classical trade theory and the theory of institutional competition (cf. Wildasin, 1991 Wildasin, , 1992 Apolte, 2001; Deffains and Demougin, 2006) . According to the former, the removal of trade barriers between the east and west of Europe has most likely lead to specialization on skill-intensive production in the EU15 and in more standardized production in the AC10. The demand for highly-qualified workers shifted from the east to west and demand for less qualified workers from the west to east. As a consequence, in EU15 countries the market incomes of highly qualified workers increased while those of the less qualified fell as a result of real wage losses or rising unemployment. At the same time, in the light of rising capital mobility, social policy was less effective in redistributing income from the rich to the poor, especially in the Scandinavian countries where the level of social support had been traditionally high (cf. Alber, 2002; Schmid, 2002; Hicks and Kenworthy, 2003; Ganßmann, 2004) . The empirical findings in this section suggest that this goes hand in hand with a convergence of personal inequality within the countries.
In the AC10 the rapid growth of inequality, observed in previous studies for the first half of the decade, came to an end. The disruptions caused by the economic transition, which had brought about exploding unemployment and devaluation of wages, have been overcome. Workers with comparatively low qualification now benefited from rising demand for their labor, so their wages rose relative to the average and their unemployment risk lowered. The newly built up social protection schemes began to work properly after a period of "muddling through" (Wagener, 2002, p. 171) at the beginning of the decade (cf. Wagener, 1999; Fox, 2003; Adema and Ladaique, 2005) .
Finally, the geographic decomposition above allows us to specify the amount by which interpersonal inequality has increased as a result of the eastward enlargement in 2004-under the assumption, of course, that the income distribution did not significantly change between 2000 and 2004. Around the year 2000, the inter-personal inequality was a quarter higher in the EU25 than in the EU15. We would expect a jump in personal inequality of that size to bear a considerable risk of social tension in a socially integrated community of people living in a closely confined territory. In the EU25, where the population is spread over a large space and separated by national borders, and where the Member State is still an important unit of people's identification and socialization, the consequences are presumably less dramatic. Regardless of that, the finding that the income gap between the east and west accounts for more than 70 percent of the between-region inequality-and a fifth of the personal inequality-reveals the huge challenge which the enlargement has imposed on the regional cohesion policy of the EU.
Conclusion
In this study, the personal inequality of income in the EU25 is estimated at 0.216 points of the MLD. Which means the inequality in the EU is similarly high to that in the Member States with the most unequal distribution of income: Estonia, the United Kingdom and the Mediterranean countries of the EU15. It is smaller, indeed, than the inequality found by other studies in Canada, Russia, Indonesia or the Philippines. Furthermore, the study reveals that income levels in the EU25 converged during the second half of the 1990s on all investigated geographic levels: between the east and west of the EU, throughout the Member States and throughout persons within the Member States.
Not only did the income levels converge, but also the amount of inequality, both between Member States of the EU15 and the AC10 and between persons within the Member States. The convergence of within-country personal inequality is reflected primarily in a growth of inequality in the social-democratic welfare states of Scandinavia, accompanied by a reduction of inequality in the Mediterranean countries. This development may be attributable to intensified institutional competition caused by rising mobility of production factors in the EU. In the AC10, the rapid growth of inequality observed by other studies for the first half of the 1990s has come to an end. The inequality even lowered in two of the three AC10, which could be observed at two different points in time in the scope of this study, presumably as a result of economic stabilization, improvement of the capacities of social protection systems and a shift of demand for workers with lower qualification from the west to east.
In the years 1999/2000, more than a quarter of the EU25's personal inequality was caused by inequality between regions. One fifth was attributed to the income gap between the old and new Member States. The inequality within countries, which falls under the responsibility of social policy of the Member States' governments, accounted for three quarters of the overall personal inequality of income in the EU25. All in all, this study reveals that, whilst on the one hand inequality is diminishing on all geographic levels, the enlargement in 2004 has led to a sudden jump of inequality by 25 percent. Dealing with the east-west income gap, which constitutes a new and significant source of personal inequality in the EU, falls into the domain of regional cohesion policy conducted at a European level. Notes: 1 HNDI per capita at 2000 prices, PPP-adjusted, using the HFCE price indices as in Table A1 . 2 GDP per capita at 2000 prices, PPP-adjusted, using the GDP price indices as in Table A1 . 
